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(54) UPID METABOLISM IMPROVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a safe and readily ingestible lipid metabolism improver, 
food and drink, and feed. 

SOLUTION: This improver contains a mixture of a protein hydrolyzate prepared by hydrolyzing a 
protein or a protein-containing material by a protease or an acid, and having 3-4 average 
peptide chain length and activities for improving lipid metabolism, and a chitosan as active 
ingredients. The weight ratio of the protein hydrolyzate to the chitosan formulated therewith is 
preferably (4:1 H2:3). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lipid metabolism improvement agent which hydrolyzes protein or a protein inclusion 
from a protease or an acid, is manufactured, and is characterized by containing the protein hydrolyzate 
in which average peptide chain length has the lipid metabolism improvement operation which are 3-4, 
and chitosan as an active principle. 

[Claim 2] The lipid metabolism improvement agent according to claim 1 whose combination weight 
ratios of said protein hydrolyzate and chitosan are 4: 1 -2:3 . 

[Claim 3] The lipid metabolism improvement agent according to claim 1 whose combination weight 
ratio of said protein hydrolyzate and chitosan is 3:2. 

[Claim 4] A lipid metabolism improvement agent given in any 1 term of claims 1-3 which are diet lipid 
absorption inhibitors. 

[Claim 5] A lipid metabolism improvement agent given in any 1 term of claims 1-3 which are after-a- 
meal hyperlipidemia improvement agents. 

[Claim 6] A lipid metabolism improvement agent given in any 1 term of claims 1-3 which are 
prevention / improvement agents of hyperlipidemia, arteriosclerosis, hypertension, and obesity. 
[Claim 7] The eating-and-drinking article which contains the lipid metabolism improvement agent of a 
publication in any 1 term of claims 1-3. 

[Claim 8] Feed for animals which contains the lipid metabolism improvement agent of a publication in 
any 1 term of claims 1-3. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the lipid metabolism improvement agent which has diet 
lipid absorption inhibition and an after-a-meal hyperlipidemia improvement operation and which can 
expect prevention and improvement effects, such as hyperlipidemia, arteriosclerosis, and obesity. 

[Description of the Prior Art] In recent years, the intake of a lipid is increasing with improvement thru/or 
Western-style-izing of eating habits. According to the national nutrition survey, in Showa 63 and 
afterwards the lipid energy ratio occupied to intake energy is over the upper limit (25%) of a proper 
ratio and the increment is being enhanced. Focusing on a young generation, the increment in tiie intake 
ratio'of animal fat is remarkable especially. Superfluous intake of such a constant fat causes obesity and 
lifting of serum lipid, and serves as a social problem from on healthy maintenance of people - the level 
of significance of the onset of various complication (for example, a circulatory system disease, 
especially adult diseases, such as a gun of a certain kind, such as a crown, cerebrovascular disease and a 
breast cancer, and a large intestine gun) accompanying it increases - and improvement. 
r0003] As a factor which lifting of blood cholesterol level concentration is mentioned from the former as 
a risk factor of the circulatory system disease onset, and especially became independent of cholesterol 
recently further the triglyceride concentration in blood is also regarded as questionable (Austin and 
M A Am J Enidem 129,249-259 (1989) -) Carlson L.A.et al.Acta.Med.Scand.206,351-360 (1979), 
CarlsoTi: JK ^ Acta Med. Scand.2 18,207-2 11 (1985), Castelli, W.P.Am.Heart.J. 112,432-437 (1986). 
[0004] If a fat and sugar are taken in, hyperlipidemia after a meal will happen transient, but if it takes m 
superfluously, an after-a-meal hyperlipidemia condition will continue for a long time. Although 
hyperlipidemia includes lifting of serum cholesterol concentration, and lifting of blood serum 
triglyceride concentration, it is known well that hypercholesterolemia is the risk factor of 
arteriosclerosis. Moreover, in the situation of talcing in a fat superfluously constantly, continuous lifting 
of the triglyceride concentration in blood is caused, and it is pointed out that lifting of the trigly ceride 
concentration in blood has the high danger of leading to hypertension and the onset of arteriosclerosis 
nature diseases, such as ischemic heart disease, (Nakamura Haruo, ****** 157,771-775 (1991) of 
medicine, a hypertriglyceridemia handbook, Ishikawa Toshitsugu, the medicinal information 39, 3-8 

[0005] Moreover, the hyperenergia by superfluous intake of a lipid causes obesity, and obesity raises the 
rate of the onset of adult diseases, such as circulatory failure, arteriosclerosis, and diabetes melhtus. 
[0006] For this reason, body fat clearance or approach aiming at deterioration of a diet lipid is performed 
energetically, and the following approaches and a drug are proposed. First, there are alimentary therapy 
a fat substitute, and an anorexing agent as control of fat intake. However, alimentary therapy is too much 
diet food in many cases, and is accompanied by difficulty with the delicious food extraordinary for 
performing in the long run in abundant modern society which was rich in the lipid. Moreover, although 
various goods are developed as a fat substitute, it is not easy for it to be also satisfied with the time of 
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the gourmet who pursues the skill of natural delicacy and a genuine article with the taste of a substitute. 
Furthermore by the thing with a fat substitute, that a critical side effect is discovered attracts attention 
recently. Moreover, as an anorexing agent, although mazindol, a FEN full lamm, etc. are known a 
medicine can be prescribed for the patient only under control of a medical practitioner but the side 
effect is also reported (Hadler A.J. J.Clin.Pharm. 12,453 (1972) and Stunkar D.A.et al.Lanset 1,503 

[0007] Almough the drugs (nicomol, neomycin, etc.) which do not add a limit to intake of a fat etc. but 
suppress absorption of the lipid in an alimentary canal as approach replaced with an approach t with fcese 
difficult activation [ like ], and the drugs (dehydroepiandrosterone etc ) for preventing that the absorbed 
nutriment is accumulated as a fat are also developed, in these drugs, the manifestation of a side effect is 

Swdition, although clofibrate, BURABASUTACHIN, etc which are the dextran su^e which 
is the drugs to which the lipoprotein lipase activity in blood is raised, and the metabolic turnover of the 
lipid in blood is urged,.and lipid metabolism improvement medicine are used now, we are anxious also 
about the side effect by administration of these drugs. 

[0009] In the therapy of hypercholesterolemia, although drugs which suppress the biosynthesis ot 
cholesterol are known, many of these drugs are accompanied by the side effect. 
rOOlO] Then, development of the food raw material considered that there are few mamfestations ot a 
side effect is expected to the above-mentioned drugs. Various dietary fibers interfere in absorption of the 
cholesterol within an alimentary canal, or bile acid, and reducing blood cholesterol level concentration is 
known for the food raw material. As an effective dietary fiber, pectin, guar gum, konjak mannan, 
seaweed polysaccharide, chitosan, etc. are mentioned. # 
rOOl 1] It became clear by the animal experiment that chitosan is exceptionally excellent m lipid 
digestion inhibitory action in recent years as compared with other dietary fibers. For example, when 
chitosan is added mid bred about 5% in the feed of a rat, it is reported that control of the apparent rate of 
fat absorption reaches also to about 50% (the Kaneuchi **, chemistry, and living thing 34,553-557 
(1996)) However, if this intake is converted into Homo sapiens per fat intake, it will be set also to 15g 
as daily dose, and possibility that side effects - it is constipated according to strong cohesive force - 
will appear is pointed out as a result of that abundant intake. In many cases, the maximum intake is set 
as 2g or less on chitosan the 1st. , 
[0012] Furthermore, while chitosan controls absorption of the fat m an alimentary canal, it may have an 
adverse effect on absorption of fat soluble vitamin. The report mat vitamin A in the living body and E 
blood drug concentration decrease by chitosan intake is actually made (the Kaneuchi **, above^ Since 
there is effectiveness which prevents arteriosclerosis in vitamin E, such vitamin absorption inhibitory 
action is considered to be the trouble of a proper by chitosan. 

[0013] Many trial results [ in / in a cholesterol lowering operation of chitosan / not only / an animal but 
Homo sapiens ] are reported, it is well-known (Sugano, M.et al.Nutr.Rep.Int, 1 8 and 53 1-537 (1978) - 
fcSssing KeiLe, food stuff industry 36, 50-56 (1993), Hirano Shigehiro Food & Food Ingredients 
Journal of Japan 159, 65-71 (1994), Tsugita Takashi et al, monthly hood chemical 45-50 (1995) 
Kaneuchi ** the above. However, although chitosan decreases blood cholesterol level concentration 
intentionally to Homo sapiens, the report that there is no significant depressor effect about the 
triglyceride value in blood is also made (crossing Keisuke, the above, Tsugita et al., above). 
r0014] As mentioned above, although it is the food raw material which was excellent as a serum 
cholesterol concentration lifting inhibitor considered that chitosan is based on the absorption inhibitory 
action in an alimentary canal, there are troubles, such as a side effect by abundant ^intake. 
[00151 On the other hand, it is shown clearly that "the protein hydrolyzate with which protein or a 
protein inclusion is hydrolyzed from a protease or an acid it is manufactured and avera g£P e P^ 
length has the lipid metabolism improvement operation which are 3-4" called Following BOREP has the 
operation which controls notably lifting of the blood serum triglyceride concentration by fat intake 
(JP 5-87052,B (WO 89/06970, USs 08/608,045)). . 
[0016] Absorption inhibition of the lipid in the alimentary canal by suppressing the activity of pancreatic 
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linase as an operation of BOREP, The excitometabolism of the triglyceride in the chylomicron by 
SSSL lipase, Control of me variation from a fat precursor .ell a* a fat p_ c* 
to r from beta oxidation acceleration of the fatty acid m liver, and fibrocyte ] a fat cell, ** is checked and 
to reduce the triglyceride concentration in blood is considered by two or more devices referred to as 
promoting not only the absorption inhibition by the alimentary canal but the metabolic turnover of a 
linid bv which digestion was once carried out. . 
?017] Moreover S the side effect (the side effect by superfluous intake fat -e— ^ 
inhibition) that the above-mentioned chitosan sees is not seen by BOREP. However, BOREP has the 
trouble that blood cholesterol level lifting depressant action as chitosan is not shown. 

I3em(s) to be Solved by the Invention] By improving the metabolic turnover of the once absorbed 
S invention solves the above troubles and aims at offering the lipid metabolism improvement 
S which has the preventive effect and improvement effects of a lifestyle-related disease, such as 
gperlipid^ua and arteriosclerosis, in an obesity list with strong constant superfluous intake of a fat and 
causal relation while it checks the digestion of a lipid. 

rMeans for Solving the Problem] In view of a situation which was described above, this invention 
P^rs's ^otyzTprotein or a protein inclusion from a protease or an acid, and are manufactoed. When 
average peptide chain length is mixed for the first time and uses actual y the protein ^<^te 
(BOREP is called) which has the lipid metabolism improvement operation which are 3-4, and chitosan 
To ^compound ng agent, it sets at the triglyceride concentration lifting depressant action in t » bod Laad 
blood cholesterol level concentration lifting depressant action. Also unexpectedly, the synergistic effect 
was ftXr compensated with the header and the trouble of seeing at the time of single administration of 
Teh component in the dose etc., and this invention was completed for the exceptional remarkable 
effecSss which was not seen being demonstrated based on a header and these at the time of single 
administration of each component. By using especially the mixture concerned, the intake of chitosan is 

^^TuI^tTmd metabolism improvement agent by this invention is characterized by containing 
the mixture of BOREP and chitosan as an active principle. 

r00211 BOREP used by this invention is indicated by JP,5-87052,B (international disclosure number 
WO 89/06970) the international disclosure number WO 97/00890, etc., and can be manufactured 
according to the approach of applying to disclosure of these official reports at the approach of a 
"ubl caSoHt. Moreover, the "chitosan used by this invention is well-known in itself, for example is 
fndicated by the volume for chitin chitosan seminars "the last biomass chitin and chitosan 1988 annual 
publication" at the detail. This invention can also choose and use a suitable thing from a commercial 

[5)022] Although the combination weight ratio of BOREP and chitosan can be set up freely as shown in 
fhe below-mentioned example, they are 4:1-2:3 preferably and are about 3:2 still more preferably. The 

hi eh svneraistic effect is acquired in this combination weight ratio. 

^Tnffid metabolism improvement agent by this invention shows diet lipid absorption inhibitory 
action and the lipid metabolism improvement operation considered to be based on an after-a-meal 
hy^XdeSa improvement operation to animals (an example, Homo sapiens a rabbit, mouse, etc.), 
and is useful as a prevention / improvement agent of hyperlipidemia (hypertriglyceridemia, 
hvpercholesterolemia), arteriosclerosis hypertension (atherosclerosis, cerebral arteriosclerosis, a 
SS^Ssdo^c disease, peripheral arteriosclerosis, etc.), and obesity. Said improvement agent 
rSvtln takes and divides effectiveness remarkable in the prevention or the improvement of a 
disease which makes hypertension, such as obesity and hyperlipidemia, complication, and is preferably 
used for prevention and an improvement of the arteriosclerosis which makes hypertension complication. 
r00241 The lipid metabolism improvement agent by this invention can be mixed with the preparation 
mixture of a BOREP Hara object and a chitosan Hara object) of itself or proper support, an excipient, a 
diluent, etc., and insurance can be medicated with it in taking orally as solid constituents, such as a 
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capsule, a tablet, powder, and granulation. These constituents can be pharmaceutical-preparation-ized 
according to the well-known approach of generally using for a pharmaceutical preparation chemically- 

roO^mtfne-day dose of each component can combine effectively BOREP of the range of about 450- 
900mg, and the chitosan of the range of about 300-600mg. Though natural, these : dosage ^ge can be 
adiusted with the unit base required in order to divide a dose for one day. 8 lock (BOREP600mg, 
chitosan 400mg) administration of the tablet which is indicated in the following examples will be carried 
out most preferably six to 12 lock on the 1st on the 1st A ol ™ 

r00261 The lipid metabolism improvement agent by this invention is not only offered as above 
Pharmaceutical preparation, but is offered as a gestalt which made an eatmg-and-drmking article and the 
feed for animals contain it. As food, health food, a food for specified health use and common food 
chocola^Tcake, ahum, meat sauce, a stew, milk, a pudding, Calais HAYASHI etc ) are mentioned. 
It is desirable to prescribe a medicine for the patient in the range m which the lipid metabolism 
improvement agent by this invention is mixed at 0.1 - 50% of a rate for such food and said 
Movement agent becomes 750mg - 1200mg per day. In the feed for animals, it is desirable to make 
said improvement agent contain in 0.05% - 5% of range. The feed for animals which blended the lipid 
metabolism improvement agent by this invention is useful to an improvement of the texture ot the 
animal in a zootechnics and a fishery field by preventing the high fatty change of an animal. 
r00271 

Embodiment of the Invention] The process of BOREP which is one component f _^ ^°^ s a 
Patent Publication. The example is as follows although indicated by common [ 5-87052 ]. it distributes 
so that it may become 5 - 30 % of the weight at water by making the protein or the protein inclusions ot 
arbitration, such as animality, a vegetable property, and the microorganism origin, into solid content -- 
making ~ an acid or alkali ~ the optimal pH of a protease - adjusting - a protease - once - or it adds 
on a target serially, and at the temperature of 20-70 degrees C, a protease is made to react and it 

hvdrolyzes for 3 to 48 hours. . j • .c+t, 

T00281 Next the solid of BOREP which is the protein hydrolyzate which carries out spray drying ot the 
obtained proteolysis object, or has a lipid metabolism improvement effect for extending agents, such as 
a carboxymethyl cellulose or a dextrin, optimum dose, in addition by drying and solidifying m the 
proteolysis object concerned can be obtained. . , „ f nnprp 

T00291 Although the protein of arbitration can be used as mentioned above as a raw material of BOREP, 
globin protein, such as hemoglobin and a myoglobin, is desirable especially in the point that the 
effectiveness of controlling lifting of the triglyceride concentration in blood can be strongly done so, 
like a publication for the international disclosure number WO 97/00890. . . . ' 

[0030] In addition, especially the class of animal which is the supply source of such globin protem is not 
limited, but can use widely blood, such as a cow, Buta, a sheep, Homo sapiens, and a horse. 
[0031] Moreover, as hydrolase to be used, a kind of acid protease, a neutral protease, or alkaline 
protease or two sorts or more can be used, for example. , , _ Prn „ 

f0032] It is checked that several sorts of oligopeptides are checked, for example Val-Vai T yr P ro all 
excels r number / WO 97/00890 / especially / international application ] m Leu-Val-Val-lyr-Pro- lrp- 
Thr Val-Thr-Leu, and three sorts of peptides of Val-Tyr-Pro in the triglyceride concentration Ijftmg 
depressant action in blood also in the constituent of BOREP again as an active principle of such BOREP 
obtained by hydrolysis at WO 97/35875. 

[0033] The chitosan which is another component of this invention is the well-known matter, as 
mentioned above, for example, it is indicated by the volume for chitin chitosan seminars the last 
biomass chitin and chitosan 1988 annual publication" at the detail. This invention can also choose and 
use a suitable thing from a commercial thing. 

[Ex'ample] Example 1: Depressor effect over serum lipid concentration lifting (experiment using a 
(Snt was used at random, having divided the ICR male mouse (6-7 weeks old, about 33g) which 
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carried out preliminary breeding and which was conditioned with the pellet (CE-2 and Japanese Clare, 
Inc ) into six groups (mixture (2 rate of compounding ratio of BOREP and chitosan 4:1, 3:1, 3: 2:3) 
administration group of BOREP and chitosan called this invention article a BOREP administration 
group a chitosan administration group, and the following). 250mg of cholesterol 5% addition olive oil 
and the above-mentioned administration object were administered orally to each group after the 
overnight fast, and blood serum triglyceride concentration and serum cholesterol concentration were 
measured with enzymatic process 2 hours after administration. Measurement was performed according 
to the protocol directed to the kit using the Wako Pure Chem "triglyceride E-test" and the "cholesterol 
E-test " 

[0036] From a measurement concentration value, the result (measured value in a table) of having asked 
for the rate of 50% control of the serum lipid concentration lifting depressant action in each 
administration object (ID50 mg/mouse) is shown in the following table 1 and a table 2. BOREP [ in / m 
the ratio (BC) in a table / this invention article ]: The rate of a compounding ratio of chitosan is shown. 
ID50 (inside of a table (b)) of this invention article is a theoretical value supposing the additive effect 
which adds what applied each rate of a compounding ratio to ID50 BOREP and chitosan independent 
measured value, and is obtained. The percentage of the measured value to the calculated value of this 
invention article shows the synergistic effect. The synergistic effect by the combination of two 
components means a large thing, so that this value is small. 
[0037] 

[A table *J ^^^^y^y _g K±*««i=*rt-S 





Jt*(B:0) 


ID50 (mg/mouse) 


*»»*<■>/««> 




fHHt(b) 


BOREP 




40.3 










23.8 








4:1 


31. 8 


37.0 


86 


3:1 


30.0 


36.2 


83 


3:2 


23.7 


33.7 


70 


2:3 


26.6 


30.4 


88 



[0038] 
[A table 2] 



BOREP ™htf>W»#*rt*»* 





tb*(B:C) 


ID50 (mg/mouse) 






i£i(a) 




BOREP 




90. 1 










26.5 








4:1 


57.4 


77.4 


74 




3:1 


46.7 


74.2 


63 




3:2 


31.2 


64.7 


48 




2:3 


31.2 


51. 9 


60 



r0039] In order to grasp and examine the data of a table 1 and a table 2 visually, ID50 measured value 
was plotted to drawing 1 and drawing 2 , respectively. The straight line in drawing which connected 
BOREP and independent ID50 of chitosan plots the calculated value (theoretical value) of an additive 
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effect continuously. It was admitted that ID50 measured value (plot described at the ****** rectangular 
head) of this invention article was plotted at a zero side, and had the synergistic effect also in which rate 
of a compounding ratio rather than this straight line. 

[0040] By blending chitosan with BOREP from this experiment, it became clear about the depressor 
effect over triglyceride concentration lifting and cholesterol concentration lifting to demonstrate the 
unexpectedly strong synergistic effect as compared with the effectiveness guessed when each 
component is only mixed. 

[0041] Example 2: Depressor effect over serum lipid concentration lifting (experiment using a rabbit) 
[0042] It was used at random, having divided into four groups (a control group, a BOREP 
administration group, a chitosan administration group, and this invention article (rate 3:2 of 
compounding ratio of BOREP and chitosan) administration group) 16 NZW male rabbits (7 weeks old, 
about 3 -4kg) which carried out preliminary breeding and which were conditioned with the pellet (CR-1 
and Japanese Clare, Inc.). 

[0043] The control group bred cholesterol for two weeks with the feed added 1%. In said cholesterol 1% 
addition feed, other three groups bred each administration object for two weeks with the mixed feed 
added 5%, respectively. At the time of initiation of this breeding period for two weeks, at the time of 
one-week progress, it collected blood from auricular veins at the time of two-week progress (0.5-lml), 
and blood serum triglyceride concentration and serum cholesterol concentration were measured with 
enzymatic process. Measurement was performed using the Wako Pure Chem "triglyceride E-tesf ' and 
the "cholesterol E-test. M These results are shown in a table 3 and a table 4. The effectiveness (inside a of 
a table) over the control group of each administration group and the effectiveness (inside b of a table) 
over this invention group were examined with significant difference assay (Fisher's PLSD law), and it 
judged that the difference in the case of level of significance P< 0.05 is significant. 
[0044] 
[A table 31 





h>j4f ij-feij K (mg/dl) 








(a) 


(b) 


2mm 


(a) 


(b) 




67 ±8 


85±10 


Vs 




135±14 


Vs 






64±a 


75±:B 


Ns 


Vs 


82±9 


*# 


Vs 


BOREP 


64±6 


78±5 


Ns 


Ns 


108±6 


* 


* 




66±7 


83±4 


Ns 


Ns 


115±4 


Ns 





HsWBft&U *P<0.05 **p<0.01 
(1)B0REP:*Mfr=3:2 



[0045] 

[A table 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/2006 



JP,11-263733,A [DETAILED DESCRIPTION] 



Page 7 of 9 



5as 




— ;U (mg/di) 




ISM (a) (b) 




(a) 


(b) 




75±5 


380±36 


Vs 




650±50 


Vs 






73±6 


216±31 




Vs 


336±25 


** 


Vs 


BOREP 


80±5 




Ns 




557 ±51 


** 






n±i 


286±22 




Ns 


480±38 


** 


** 



Ns*5g3fe£EU *P<0.05 **P<0.01 
(1)B0REP:$Mfr=3:2 

[0046] As compared with the control group, both the blood serum triglyceride concentration and serum 
cholesterol concentration of the group which prescribed BOREP, chitosan, and this invention article for 
the patient fell. Although it was known that BOREP will control intentionally blood serum triglyceride 
concentration lifting by fat intake, that depressor effect is shown also not only to blood serum 
triglyceride concentration but to cholesterol concentration by repetitive intake became whether to be * . 
[0047] Furthermore, this invention article showed strong depressor effect about both a blood serum 
triglyceride and serum cholesterol concentration lifting compared with independent administration of 
BOREP which is a combination component, and chitosan so that clearly from the result after two weeks 
of breeding. From this result, it was shown that this invention article is useful as an after-a-meal 
hyperlipidemia (hypertriglyceridemia, hypercholesterolemia) inhibitor as compared with BOREP and 
chitosan independent administration. 

[0048] Example 3: Depressor effect over serum lipid concentration lifting (Homo sapiens trial) 
[0049] A blood serum triglyceride or cholesterol concentration targetted the adult volunteer (12 boys, 
27-50 years old of age) of the level of a border area from normal. The trial was performed according to 
the meaning of Declaration of Helsinki, and the test subject signed the acceptance document of his 
volition, after being given [ sufficient ] about the trial. The trial was performed by the crossing method 
and the idle period during a trial was made into one week. 

[0050] The outline of a test method is as follows. The test subject abstained from food from the previous 
night for 12 hours or more, and did the food intake of the omelet cooked by five hen's eggs and butter 
50g at 9:00 in the next morning. After a meal, the BOREP administration group, the chitosan 
administration group, and this invention article (rate 3:2 of compounding ratio of BOREP and chitosan) 
administration group took in the tablet containing lg of each component (it sets in this invention article 
administration group, and they are BOREP600mg and chitosan 400mg). The tablet which does not 
contain the above-mentioned component was taken in about the control group. The nutrition component 
of the omelet which carried out the food intake is shown in a table 5. 
[0051] 
[A table 5] 
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782. SKcal 


mm 




68. 5g 






55. 7g 




1.4g 




11. 4g 






31. 8g 






3. 1g 






3. 5g 



[0052] before a meal (0 hour) and after a meal ~ blood collecting was performed from the venae 
brachiales in 1, 2, 3, 4, and 5 or 6 hours, the blood serum was separated, and triglyceride concentration 
and total cholesterol concentration were measured with enzymatic process. Measurement was performed 
using the Wako Pure Chem "triglyceride E-test" and the "cholesterol E-test." A change of blood serum 
triglyceride concentration with time is shown in drawing 3 , and a change of serum cholesterol 
concentration with time is shown in drawing 5 . 

[0053] As shown in drawing 3 and drawin g 5 , by talcing in fat diet, blood serum triglyceride 
concentration and serum cholesterol concentration rose, and lifting was controlled by prescribing 
BOREP, chitosan, and this invention article for the patient. * in drawing is level of significance P< 0.05, 
** is level of significance P< 0.01, and this invention article administration group means that a 
significant difference is shown also to any of a control group, a BOREP administration group, and a 
chitosan administration group. Administration of this invention article controlled intentionally blood 
serum triglyceride concentration lifting and serum cholesterol concentration lifting after a fat load as 
compared with BOREP and chitosan independent administration so that I might be understood from 
drawing 3 and drawing 5 . 

[0054] Drawing 4 and drawing 6 show AUC (area under the compound concentration time amount 
curve in a blood serum) of 6 - 6 hours about blood serum triglyceride concentration and serum 
cholesterol concentration, respectively. The depressor effect by this invention article administration was 
strong about both blood serum triglyceride augend and serum cholesterol augend as compared with the 
depressor effect by BOREP and chitosan independent administration so that clearly from these graphs. 
[0055] Example 4: The presentation of a tablet [0056] One example of a tablet presentation of the lipid 
metabolism improvement agent by this invention is shown below. 

[0057] BOREP 75mg, chitosan 50mg, corn starch lOmg, crystalline cellulose 20mg, lactose Optimum 
dose, silicon dioxide 2mg, sucrose fatty acid ester Let 5mg and the above be tablets (tablet weight 
215mg). 

[0058] As compared with the effectiveness at the time of carrying out single business of the two above- 
mentioned component, strong unexpected effectiveness (synergistic effect) was acquired by the lipid ^ 
metabolism improvement agent of this invention which becomes combining BOREP especially effective 
in blood serum triglyceride concentration lifting control, and chitosan especially effective in serum 
cholesterol concentration lifting control to both blood serum triglyceride concentration lifting and serum 
cholesterol concentration lifting so that I might be understood from many above examples. It is possible 
to decrease substantially the dose in the case of using the above-mentioned component independently, 
consequently the lipid metabolism improvement agent of this invention demonstrates effectiveness to 
Homo sapiens with the impossible intake which is not, and is especially useful as prevention / 
improvement agents, such as hyperlipidemia and arteriosclerosis. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The graph of the synergistic effect by BOREP about depressor effect and the combination 
of chitosan to blood serum triglyceride concentration lifting after a fat load. 

[Drawi ng 2] The graph of the synergistic effect by BOREP about depressor effect and the combination 
of chitosan to serum cholesterol concentration lifting after a fat load. 

[Drawing 3] The graph of an examination of the effectiveness of an invention exerted on the blood 
serum triglyceride concentration behind a fat load with time. 

[Drawing 4] The graph of the effectiveness of an invention exerted on the blood serum triglyceride 
augend behind a fat load (zero to 6 h AUC). 

[Drawing 5] The graph of an examination of the effectiveness of an invention exerted on the serum 
cholesterol concentration behind a fat load with time. 

[ D ra wing 6] The graph of the effectiveness of an invention exerted on the serum cholesterol augend 
behind a fat load (zero to 6 h AUC). 
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